[July 1 much given to limit our attention to the mere pursuit of a knowledge of human anatomy and human physiology; as if these alone were sufficient to disclose the admirable truths of life and of organization. This has been a great and most prevalent error. To understand aright the philosophy of living structures and of the functions which they are destined to perform, it is absolutely necessary to study them, not The bulk of our readers have only to call to mind the character and style of the lectures on physiology, which they were accustomed to hear delivered during their studies, to be satisfied how feebly and how imperfectly its most sublime truths were taught. Perhaps during the whole period of a six-months' course, not above half-a-dozen of passing allusions were ever made to the structure and development of the lower animals.
The professor was quite satisfied with tediously narrating the most obvious phenomena, which such and such organs in man exhibit during-life. For example, he would occupy a whole or perhaps several lectures in telling his auditors that the liver secretes the bile, that the bile is a bitter acrid substance, that it assists in the assimilation of the food, and promotes the peristaltic action of the bowels, and other such-like meagre details. All this information is very good, and very proper to be well understood by the student, to prepare him for the more practical details of nosology. But We may be quite assured that it is only the comparative anatomist that can ever hope to be the scientific physiologist. The study of human anatomy and physiology alone may make the clever operator in surgery, and may even be deemed sufficient for the purposes of the practical physician in the ordinary routine of his avocations; but it can never suffice for him, who has any taste ' or the philosophy of his profession. As well might the geologist hope to be Medico-chiiutrgical Review. [July 1 satisfied with a mere knowledge of mineralogical details, and with having1 a partial acquaintance with a certain district of country. The great and wonderful truths of geology could never have been established without a comprehensive review of the structure of the earth in different regions, and a minute examination not only of the mere minerals which enter into its com- position, but of a multitude of accessory objects and of accessory phenomena, which at one time were deemed quite alien to such enquiries.
Every one must have heard of the glorious results of Cuvier's application of comparative anatomy to illustrate and confirm the grand discoveries of this science; and he indeed would be deemed, in the present day, little short of a madman, who might presume to expatiate on any theory of the earth's formation, without having a strict regard to the obvious conclusions, which are presented to our minds by the study of fossil osteology. Equally vain will be the attempt of the anatomist to explore the paths of physiology, if he limits his researches to one particular object, or to one set of objects in the animated world. Comparison and analogy are two of the most powerful implements of the mind, in any effort to arrive at truth. In the study of natural history, it is alike delightful and instructive to call them to our aid; and, under their guidance to follow out, step by step, the grand chain of organic existence, tracing each part from its simplest form up to its most complex development; to observe the striking, yet unlooked for, resem- blances between the same organs in different animals and in different classes of animals ; to mark the all-admirable skill, with which Nature has adapted and accommodated each being to its necessities, wants and desires; and thus to derive fresh and fresh proofs of the unity of that design, which has formed and fashioned every part of creation. Such is the noble end, and such are some of the sublime results which the study of comparative anatomy and physiology will suggest to the generous mind.
There is another and kindred department of the science to which we have not yet alluded, but which is intimately connected with the object of the present enquiry, and merits an equal share of our attention?we allude to the study of Embryology, or that department, which professes to trace the successive steps in the development and evolution of an animal (more particularly of man), from the early stage of intra-uterine existence, until it arrives at its mature and perfect formation. This is a branch of physiology, almost quite unknown in this country, although during the last twenty years it has been investigated with great zeal and success on the Continent.
It is to the labours of the German and French anatomists, more especially to those of Meckel, andTiedemann, of Geoffroy St. Hilaire and Serres, that we are indebted for almost all that we know on this interesting subject.
Their researches have made known to us the wonderful truth, that the intrauterine being passes through a series of successive changes or phases of existence, beginning with the most simple state and gradually advancing to the more complicated and perfect. They have shewn us, that the human embryo, at the earliest period of its evolution, is analogous to some of the simplest members of the zoophytic class; being nothing save a mere vesicle or globule, filled with a glairy fluid,and exhibiting no appearances of variety of parts; and that gradually organ after organ, and system after system are developed and more and more complexly formed; each successive change representing as it were, th? structure and formation of an animal, higher l?37j
On Philosophical Anatomy. partition between them is developed subsequently, and seems to be generated by the gradual approximation of a fold of the walls of the auricle descending from above and by another ascending from below, until these coalesce, except at one point where the foramen ovale is situated.
It has not yet been distinctly ascertained whether the two ventricles, like the two auricles, form at first but one common cavity. This however at least is certain, that towards the end of the second month of intra-uterine life there is, in the human foetus, an aperture through the base of the septum ventriculorum, permitting a free communication between the two sides ; and moreover that the aorta, at this period, springs directly from over this point.
The pulmonary artery as yet appears to be scarcely developed.* * The following brief description of the development of the heart is taken from Mr. Solly's Work on the Brain.
'? The first appearance of the heart in the human embryo is that of a mere pulsating vessel without any division into cavities or thickening of its walls; an arrangement which in all its simplicity is met with as the sufficient instrument for effecting the circulation in the perfect insect.
The next step consists in the gradual dilatation of this tube into a sac, previously to its division into four cavities ; and this corresponds with the single heart of the fish, consisting merely of an auricle for the reception of the blood, and a ventricle for its propulsion.
The study of the various phases in the formation of the heart, now alluded to, is especially interesting1, when we contrast them with the conditions of the central circulatory apparatus in the different classes of animals, and ?when to these we connect some of the phenomena exhibited to our view in various monsters. We find that there is an intimate analogy between these successive phases on the one hand, and the normal state of the heart in the lower tribes of animals and also the anomalies which are found in monsters on the other hand.
To illustrate this very curious subject, we shall first briefly allude to the comparative anatomy of the heart, and endeavour to point out the resemblance between the structure of the organ in some of the classes of animals, and the successive conditions of it in the human foetus.
As a general remark, it may be stated that the organization of this viscus is found to exhibit a gradually increasing complexity of structure, from the simpler animals in which we perceive only its rudimentary condition, up to the mammalia and to man, in whom it reaches its maturity of development.
In the zoophytes and entozoa, there are no traces of any heart. In insects, the dorsal canal, which is closed at each extremity, may perhaps be regarded as the earliest rudiment of a heart. In the tribe of the arachnidas, comprehending the spiders, scorpions and such like animals, this dorsal canal appears to have acquired the distinctive characters of a heart; as it may not only be seen to pulsate through their bodies, but also because we find vessels proceeding from it and going to different parts of the body.
The dorsal vessel, in some of the vermes, exhibits several bulgings or swellings, which have been considered as analogous to so many hearts : but this supposition is of doubtful accuracy. Among the crustacea, the central circulating organ of the branchiopoda is somewhat similar to that of insects, being of an elongated form, and more like a large artery than a distinct heart; but in the decapoda (the section including the crabs, lobsters, &c.), it is rounded and has a more decidedly heart-like character. In both of these groupes, the organ has but one simple cavity, which receives the veins of the body, and from which issue the arteries of the branchiae. The vascular apparatus therefore in these animals corresponds to the right or pulmonic heart of the mammalia.
In the mollusca, the heart is found to exhibit a more complex structure. The development of the cerebellum presents equally striking proofs of the analogies, which we have so frequently spoken of. It is therefore unnecessary to detail them.
We have thus completed our examination, founded on the results of comparative and of embryological anatomy, of the nervous system ; and we trust that our readers will experience the same delight, which we have felt ourselves, in studying the operations of living nature, and in being made to know the steps, as it were, by which she works in building up the marvellous machinery of our own bodies. It may be useful to recapitulate briefly the most important conclusions which may be drawn from the preceding descriptions.
" 'These are,' to borrow the language of Mr. Anderson, 'that Nature follows an uniform plan in the creation and evolution both of the brain of the human fretus and of that of vertebral animals.' 2. That the brain of the human foetus, at certain stated periods during its passage from a simple to a complicated state, is twice represented in nature; that is, by a permanent form, and by a transient form of the brain of a lower class of animals. Thus, the human foetal brain at the fourth month, is permanently represented by the reptiles, and transiently represented by the foetal chick at the sixteenth day, and the foetal sheep at the eighth week.
3. That the analogies in the structure of the brain in the human foetus, and ln animals, are uniform in their existence, and are applicable to each portion of the cerebral mass, at one stated period of its development in man, and in one Particular class of animals. Thus, the analogy in the conformation of the huttjan foetal brain at the fourth month, and in the reptiles, exists in each portion ot the cerebral mass, and not in one particular portion only. , That the definite periods at which these analogies are most apparent may ^established as under.
We may also reasonably infer, that similar analogies exist, and similar modes development are pursued, in the evolution and perfection of every other organ r system in the body. generative organs, and to the explanation, which the study of this affords, of those singular irregularities of structure, to which the term of Hermaphrodism has been applied. The subject is one of very great interest, not only as being illustrative of some of the more remarkable doctrines of philosophical anatomy, but also as involving some questions of practical importance.
We have deemed it better to introduce the discussion of it at this than at an earlier part of our paper, as the details, which we are about describe, might have distracted too much the attention of the reader from the general positions, we were endeavouring to establish. It may be useful to premise that the development of the generative organs in both sexes is beautifully accordant with and illustrative of M. Series' theory?that of the Centripetal or Excentric formation of the body. Some of the parts of this apparatus are, it is well known, single, others are double; but they all agree in being strictly and uniformly laterally symmetrical. The one lateral half is in every respect the counterpart of the other lateral half. The cause of this uniform symmetry in the single, as well as in the double, organs is at once readily explained by bearing in mind, that in the young foetus the former consist of two lateral halves, developed apart from each other, and ultimately coalescing along the mesial line. Now almost all the structural irregularities of the sexual organs, in other words, almost all the varieties of Hermaphrodism will be found to resemble most accurately the embryotic conditions of these organs, at different periods of intra-uterine existence. In some cases the structural irregularities are so inconsiderable that we have no difficulty in at once discovering the sex of the infant. Tbe ensemble of the generative apparatus is decidedly either masculine or femi" nine; one or two only of the subordinate parts exhibiting perhaps the opp0' site or inverse sexual condition. In other cases, on the other hand, the confusion is much greater and consequently is more perplexing. This may depend either, upon all the external organs being, as it were, half male an(* half female, an apparatus essentially male having a tendency to assume the characters of the female, or an apparatus essentially female having a siff11* lar tendency to assume the characters and type of the male; or, upon some parts of the apparatus appertaining strictly to the male sex, while other Parts of the same apparatus appear to be as truly appertaining to the female.
M. St. Hilaire has, in accordance with these differences now described, arranged all the cases of Simple Hermaphrodism in four subdivisions?the masculine, the feminine, the neutral, and the mixed. In the first, the apparatus, although malformed, is essentially and obviously male; in the second, lt is as obviously female; in the third, the parts have assumed characters intermediate, as it were, between those of the male and of the female; and iastly, in the fourth, certain parts seem to be strictly male, while other parts Seem to be as strictly female.
The second great division also of Hermaphrodism?that which is characterised by the circumstance of the number of the generative organs being actually increased, and in which there are certain supernumerary parts pre- 
